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[57] ABSTRACT

In a hammer breaker for breaking and crushing scrap
material, in which a hammer rotor having a plurality of
hammers pivotally mounted thereon 1is rotatably
mounted in a housing having an inlet for the material to
be broken and crushed, a passage for receiving the bro-
ken and crushed material from the hammer rotor, and
an outlet from the passage covered by a classifying
grate, the passage is divided by a perforated baffle into
a pair of chambers arranged 1n series in the direction of
rotation of the rotor. The first chamber is provided with
the classifying grate outlet, and the second chamber
leads back to the material inlet so that air is able to
circulate around the rotor via the perforated baffle and
the second chamber, thus reducing the throughput of
air of the machine and correspondingly reducing the
size of the dust extractor which is needed.

18 Claims, 2 Drawing Figures
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1
HAMMER BREAKER

This invention relates to hammer breakers for break-
ing and crushing scrap material, particularly scrap
metal, in which a hammer rotor having a plurality of
hammers pivotally mounted thereon is rotatably
mounted in a housing having an inlet for the material to
be broken and crushed, a passage for receiving the bro-
ken and crushed material from the hammer rotor, and
an outlet from the passage covered by a classifying
grate. An example of such a hammer breaker is de-
scribed and shown in German Pat. No. 1,272,091.

Hammer breakers of this kind are being used to an
increasing extent for breaking and crushing car bodies,
ranges, refrigerators, washing machines, steel furniture
and the like. As the action of the hammers mounted
pivotably on the rotor depends essentially on their
weight and the speed of rotation, maximum possible
speeds of for example 55 m/s or more are selected in the
interests of high efficiency. The revolving rotor then
leads to the hammer breaker acting also somewhat like
a radial-flow compressor.

To ensure dust-free operation of the hammer breaker,
a dust extractor must be provided. This is generally
constructed with two stages and is explosion pressure-
resistant, normally consisting of a cyclone pre-cleaner
and a wet scrubber connected to the outlet side of the
hammer breaker. With the machines known hitherto,
the size and extraction capacity of the dust extractor is
determined solely by the high air capacity, which has
been accepted as not controllable, of the hammer rotor
and not by the capacity required only for the dust quan-
tity actually to be extracted. This has led to the dust
extractor not only having unnecessarily high energy
consumption but, on account of the over-dimensioning
which has been accepted as unavoidable, also being
relatively costly and noisy.

The object of the invention is to provide a hammer
breaker of the kind described which renders it possible
to combine with it or connect to its outlet side a dust
extractor which is not oversized, but can be dimen-
sioned according to the requirements arising from the
amount of dust generated by the breaker.

According to the invention this object is achieved by
reducing the blower effect of the hammer rotor in the
hammer breaker by dividing the passage into at least
two chambers arranged in series in the direction of
rotation of the rotor, creating an auxiliary path for the
return or circulation of air which minimises the blower
effect of the hammer breaker and reduces the amount of
air which passes through the outlet to the dust extrac-

tor.
Preferably the first chamber of the passage is

bounded radially outwardly of the rotor by the classify-
ing grate, and the second chamber is bounded radially
outwardly of the rotor by a curved wall of the housing
which extends from the grate to the material inlet
whereby the second chamber opens towards the mate-
rial inlet, thus creating a circulatory path for air around
the rotor.

In a construction which has proved particularly effi-
cient, the hammer rotor is mounted with its axis hori-
zontal and the passage is located above the rotor, the
outlet covered by the classifying grate being in the roof
of the passage above the rotor. The classifying grate
may be flat, and preferably horizontal, or may be arcu-
ate.
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The separation between the two chambers is prefera-
bly achieved by a baffle which has openings extending
through it for the passage of air and which preferably
extends at an obtuse angle from the edge of the classify-
Ing grate nearest the imaterial inlet in the direction of
rotation of the rotor to a position close to the impact
circle described by the rotor hammers.

A preferred example of a hammer breaker in accor-
dance with the tnvention will now be described with
reference to the accompanying drawings, in which:

FIG. 11s a diagrammatic section through the appara-
tus in a plane perpendicular to the axis of the hammer
rotor; and,

FIG. 2 is a scrap section, to a larger scale, showing a
detail of the apparatus shown in FIG. 1.

The hammer breaker illustrated comprises a housing
1 1n which a hammer rotor 2 is mounted with its axis 23
horizontal and is arranged to be driven to rotate in the
direction R. The rotor 2 is equipped, in a manner which
1s known per sé¢, with rotor hammers (not shown) which
form the actual crushing tools, and which are freely
pivotable in radial planes about their respective mount-
ing means at the periphery of the rotor 2. The circle 4
indicated by a dot-and-dash line represents the so-called
hammer impact circle 4 described by the outer edges of
the rotor hammers.

The housing 1 has an inlet 5 for the material which is
to be treated, for example car bodies, and which is re-
ceived by the breaker, usually already in a highly com-
pressed state, over an inclined surface 6 leading to an
anvil 15 adjacent the impact circle 4. A classifying grate
7 forming a material outlet is disposed above the ham-
mer rotor 2 at the top of a shaft or chamber 10 having
at one side a ejector flap 8 for coarse pieces of scrap
which have been crushed inadequately or not at all, and
at the opposite side in the direction of rotation R a baffle
9 which will be described in more detail below. A hood
11 above the classifying grate 7 serves to collect and
deflect the crushed scrap passing through the grate, and
1s provided with a pipe connection 11a for a dust extrac-
tor, not shown. The hood 11 has a lower opening 12
through which the treated scrap material falls onto or
Into suitable transport devices.

‘The classifying grate 7 is mounted substantially hori-
zontally, and the baffle 9 is attached to the housing
beneath the classifying grate 7 adjacent its edge which
is nearest the material inlet 5 in the direction of rotation
R. The baffle 9 slopes downwards and slightly out-
wards towards the material inlet 5, forming an angle a
between the upstream baffle surface 14 and a plane
perpendicular to the plane of the classifying grate 7
which may be between about 10° and 30°. The lower
edge of the baffie is located close to the impact circle 4
and is provded with a further anvil edge 16 for crushing
of material by the hammers of the rotor 2. The baffle is
fixed at its upper and lower edges by fixings 17.

The baffle 1s provided, as an essential feature, with
through-holes or openings 13, and these are preferably
dimensioned at least 5o as to be able to let through those
pieces of scrap which are sufficiently crushed and/or
compacted to pass through the classifving grate 7. The
air circulation intended by the invention is effected
particularly advantageously when larger dimensions are
selected for the openings 13. If a rectangular cross-sec-
tion is selected for the through-holes 13, then it is per-
ferable to have the longer sides of the holes 13 extend-
ing perpendicularly to the horizontal upper and lower
edges of the baffle, the longer sides being at least 80
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mms long and the shorter sides between 40 mms and 100
mms depending on the material processed. Advanta-
geously the total area of the inlet ends (i.e. the upstream
ends) of the openings 13 occupies at least two thirds of
the area of the upstream surface 14 of the baffle 9.

As seen from FIG. 2, showing a section through a
part of the baffle 9, the through-holes 13 become stead-
ily wider from the upstream surface 14 of the baffle to
its downstream surface. Advantageously, the angle 8
formed between two opposed wall surfaces 18, 19 or

10

each through-hole 13, i.e. the angle of divergence, lies -

in the range from 4° to 20°, and is preferably between 6°
and 16°. By the openings 13 becoming wider in this
way, jamming of crushed matenal m the openings is
avoided.

Downstream from the baffle 9 i the direction of
rotation R, the housing defines a second chamber 21
which is bounded radially outwardly of the rotor 2 by a
curved wall 20 of the housing extending from the grate
7 to the material inlet 5. With this arrangement as
shown, a substantial portion of the quantity of air which
is conveyed in operation by the fan-like action of the
hammer rotor 2 into the chamber 10 beneath the classi-
fying grate 7, is conducted through the openings 13 in
the baffle 9 into the chamber 21, and is guided by the
housing wall 20 substantially in an ar¢ back to the mate-
rial inlet 5, assisted by the slight partial pressure prevail-
ing at the inlet 5 in relation to the chamber 21.

It will thus be appreciated that a substantial portion of
the air stream produced by the hammer rotor durmg
operation is circulated around the rotor, thus reducing
the quantity of air drawn in from the outside and hence

also reducing the quantity of ar blown out through the

classifying grate 7 for treatment by the dust extractor,
which can thus be dimensioned accordingly.

I claim:

1. In a hammer breaker for breaking and crushing
scrap material, said hammer breaker comprising a hous-
ing, a hammer rotor rotatably mounted within said
housing, said rotor having a plurality of hammers ptvot-
ally mounted thereon, an inlet to said housing for the
material to be broken and crushed, a passage defined by
said housing for receiving broken and crushed material
from said hammer rotor, a material outlet from said

passage, and a material classifying grate covering said.

outlet, the improvement wherein said hammer breaker
includes means dividing said passage into at least two
chambers arranged in series in the direction of rotation
of said rotor, and located radially outwardly from said
rotor, said passage comprising a first chamber and a
second chamber following said first chamber in the
direction of rotation of said rotor, and said first chamber
contains said material classifying grate and said second
chamber opens into said inlet to said housing at a loca-
tion spaced angularly from said first chamber.

2. A hammer breaker as claimed in claim 1, wherein
said hammer rotor is mounted in said housing with the
axis of rotation of said rotor horizontal, said first cham-
ber of said first passage is located above said rotor, and
said outlet covered by said classifying grate is located at
the top of said first chamber above said rotor.

3. A hammer breaker as claimed in claim 2, wherein
said classifying grate is horizontal.

4. A hammer breaker as claimed in claim 2, wherein
said classifying grate is arcuate.
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5. A hammer breaker as claimed in claim 1, wherein
said first chamber of said passage is bounded radiaily
outwardly from said rotor by said classifying grate
covering said material outlet, and said housing has a
curved wall which bounds said second chamber radially
outwardly of said rotor, and said curved wall extends
from said classifying grate to said material inlet.

6. A hammer breaker as claimed in claim 5, wherein
said dividing means separating said first and second
chambers comprises a baffle.

7. A hammer breaker as claimed in claim 6, wherein-

said baffle extends from said classifying grate to a posi-
tion close to the impact circle described by the radially

outer edges of said rotor hammers during rotation: of

said rotor.

8. A hammer breaker as claimed in claim 7, wherem
said baffle extends from the edge of said classifying
grate which is nearest the material inlet in the directign
of rotation of said rotor.

0. A hammer breaker as claimed in claim 8, wherein
said baffle extends almost perpendicularly to the plane
of said classifying grate in such a way that the projec-
tion of said baffle onto said plane of said classifying
grate lies outside the throughput area of said grate.

10. A hammer breaker as claimed in claim 6, wherein
said baffle has openings passing through 1t and the total
area of said openings in the face of said baffle adjacent
said first chamber occupies at least two-thirds of the
area of said face of said baffle.

11. A hammer breaker as claimed in claim 8, wherein
said baffle extends in the direction of rotation of said
rotor at an angle of from 10° to 30° to a plane passing
through the edge of said baffle located adjacent said
classifying grate and lying perpendicularly to the plane
of said classifying grate.

12. A hammer breaker as claimed in claim 6, wherein
said baffle is constructed as a grid, said grid having an
upstream face within said first chamber, a downstream
face within said second chamber, and a plurality of
through holes extending from said upstream face to said
downstream face, said through holes becoming steadily
wider from said upstream face to said downstream face.

13. A hammer breaker as claimed in claim 12,
wherein said through holes have a rectangular cross
section with longer sides and shorter sides.

14. A hammer breaker as claimed in claim 13,
wherein the longer sides of said rectangular through
holes are at least 80 mms long in said upstream face of
said grid baffle.

15. A hammer breaker as clalmed in claim 13,
wherein said grid baffle has horizontal edges and the
longer sides of said rectangular through holes extend
perpendicularly to the horizontal edges of said gnd
baffle.

16. A hammer breaker as claimed in claim 13,

-wherein the shorter sides of said rectangular through

holes in said upstream face of said grid baffle are from
40 mms to 100 mms long, depending on the material
processed.

17. A hammer breaker as claimed in claim 12,
wherein the angle of divergence of said steadily widen-
ing through holes is not less than 4° and not more than
20°,

18. A hammer breaker as claimed in claim 17,

wherein the said angle of divergence is from 6° to 16°.
| Xk % X % X
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